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FIG. 3

110

109b

Mask(i,N)

41 -+ -+ 2028 ¢ - 2423222120 98 -+

1100011001101 | 10101 000000000000 | 000000000

—_— N
FIELD 4 FIELD 3 FIELD 2 FIELD 1 FIELD 0O

FIG. ©

Mask(i,N)
alé ald® al4d al3 al?2 all al0 a9 aB a7 a6 ad a4 a3 a2l al al

U

&

L———— Scrambling Sequence



US 7,639,817 B2

D0 1d

MTAVTTIALNI MO0TE | | norn a4y

MOLVINAON A007d ONIdNLONNd TOANAS
901

GOl V0T
L0T
=
o i -
& _ _
= | HOLVIANTD 4q00 | ! _
2 01T —~ ONTTERVEOS | (N'T)15eR
S - ]
A (700D " | (sjo1s N Jad syq Xx)
S ¥001d NOLLIQay JOLVYANAD | | e | | MOLVHANTD HDOAd—d 0L
o TVNOLLN'TOANOD) 1d TVL| |00 aNODES | | | 0¥D LSyl | GEMMAISNVAL YIVA
o dHGOONA | |
< L 801 |
= 201 10T | | 001
0T Lo 3
sjo[s N Jod s31q 4
9 DId

U.S. Patent



US 7,639,817 B2

Sheet Sof 11

Dec. 29, 2009

U.S. Patent

ONITHRVHIS
ONRINA ATNO SHLVHHEdO

AONINOAS INdNI AOUd ™ ey o qe 1y QALOANNOD ST

QESSIN0dd SliF VIV |

g YHLSIDAd
LATHS

re————=—————

O
b

* V WALSIOTY LATHS
10 L0dLAO SAI0D ANV

10TS MANIRYALAAddd NI 4H1L

ey0c

J

eeo? GZ 14/

¥ HdLSIDAd
JAIHS

L Old

sdqy2 8T

IIIII. s el sk e R T S - A Sl IIII'I'IIIII'IIIIIII-I W

dOLIOVYLXA

LIt
ONTTENVAIS

el o et e— - s e Sl e el g AN e T ekl e e el e - oluEE  —— e wliey L S S BN I SN S e T N S alilallh T S Ty e Sk L e —

JOLVUENH D

4000 DNOT

(N'T)HSeRN



ONTTHRVHISHQ
ONIANA A'INO SALVIAdO

| o a LI LS
mozm:%mszmommESm%z_szm%EEng é:

NOYd ESSHO0Ud . .
1Ig VIVA QHIIIDEdS LV QALOANNOD ST sdqyz'gr m sdsfgazZ2'T

US 7,639,817 B2

s maan EEgE oahl sl SRS il B e p—

3 4y 02

2 d YALSIOTY [ | 'v smrsiom mo,séh.mm JOLVEANTD

Z LATHS LATHS I 700D ONOT

. Q902 |- ___ * ....... ﬁ .......... _ ...........

S 92 qgoz  9Z ¥I  qggz 6% Q202

Q

M (1){sepuonrmon
8 DId

U.S. Patent



U.S. Patent Dec. 29, 2009 Sheet 7 of 11 US 7,639,817 B2

FIG. 9

common long code mask(i)
(i=0,1)

Mask(i,N)

GENERATOR Mask(1N)

SLOT LENGTH INFORMATION : N
(N=1,2,4)
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METHOD FOR SCRAMBLING PACKET DATA
USING VARIABLE SLOT LENGTH AND
APPARATUS THEREOF

CROSS REFERENCE TO RELATED ART

This application claims the benefit of the Korean Applica-

tion Nos. P2002-05389 filed on Jan. 30, 2002, and P2002-
10700 filed on Feb. 21, 2002, which 1s hereby incorporated by

reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates generally to a wireless com-
munication system, and more particularly, to a data transmis-
sion method through a physical channel and a transmission
chain therefor.

2. Discussion of the Related Art

In a certain wire/wireless communication system, a trans-
mitter transmits one among various types ol transmission
formats over a specified physical channel. Nevertheless, 11 1t
1s required for a recerver to receive the data over the channel
without any information on the transmission format, the
receiving end performs a blind format detection. As an
example of such a system, there 1s the 1x-EVDYV system

In the 1x-EVDV system, at least one of a plurality of
torward packet data control channels (F-PDCCHs) may be
used to transmit control information of a forward packet data
channel (F-PDCH) that 1s a physical channel for transmitting
packet data.

Specifically, for the packet data transmission, the conven-
tional wireless communication systems use a physical chan-
nel, such as a packet data channel (PDCH), a packet data
control channel (PDCCH), etc.

The PDCH 1s a channel that 1s used to transmit packet data
to a corresponding terminal (or a user, hereinatfter referred to
as terminal).

The PDCCH contains control information for enabling the
corresponding terminal to recerve, without error, the packet
data being transmitted through the PDCH.

The PDCCH 1s a forward channel that includes the control
information on the PDCH. The receiver extracts the control
information from the PDCCH, and decodes the PDCH using
the control information.

Generally, the PDCCH 1s composed of various kinds of
information required for decoding of 13~21 bits, cyclic
redundancy checking (CRC) bits of 6~8 bits for checking
existence/nonexistence of a receiving error of the iforma-
tion, and convolutional encoder tail bits of 8 bits.

The whole information of 27~37 bits as constructed above
1s produced as coded bits of 54~64 bits (1n case of V2-coding)
or coded bits of 108~128 bits (in case of Y4-coding) by a
convolutional encoder having a V2 or V4 code rate.

Hereinafter, a conventional method of puncturing the
coded bits will be explained with reference to the following
drawings.

FIG. 1 1s a block diagram of a transmission chain of a

general F-PDCCH.

The data (1.e., mnput sequence) transmitted through a gen-
eral F-PDCCH 1s combined with an error detection code, such
as a CRC code, through an error detection code addition block
101 which consists of a single CRC generator.

Generally, a medium access control (MAC) 1dentifier

(MAC_ID) 1s the control information included 1n a service
data unit (SDU) transferred from a MAC layer, and indicates
an 1dentifier of the terminal to which the corresponding SDU
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1s to be transmitted. The error detection code addition block
101 generates an error detection code.

Tail bits for sending the final state of the encoder as a trellis

termination state are added to the bits having the CRC code in
a tail bit addition block 102.

The bits to which the tail bits are added 1s encoded using a
convolutional code 1n an encoder 103.

Through the above-described process, the generated coded
bits are repeated through a symbol repetition block 104 to
match the length of a transmission slot, and the repeated bits
are punctured in a puncturing block 105.

For 1nstance, since the number of usable Walsh codes i1s

limited inthe 1x-EVDYV system, a Walsh code having a length
ol 64 chips 1s used for the PDCCH. Thus, the number of coded
bits 1included 1n one slot 1s 48.

The slot length used to transmit the PDCCH 1s classified
into one slot, two slots, and four slots. For example, the 48
coded bits are included 1n one slot, 96 coded bits are included
in two slots, and 192 coded bits are included 1n four slots.

For instance, as shown in FIG. 1, 11 8-bit CRC bits and 8-bit
encoder tail bits are added to the 18-bit information bits, and
a channel code having a 2 code rate 1s used for the transmis-
s1on of one slot, 68 coded bits are generated. Then, the gen-
erated coded bits are punctured through the puncturing block

105 to match the length of the transmission slot.

Since one slot 1s for transmitting 48 coded bits, the punc-
turing of 20 (1.e., 68—48=20) bits 1s performed, and then 48
coded bits are transmitted through the one slot.

At this time, 1f the same amount of information 1s trans-
mitted through four slots, the corresponding information bits,
as shown in FI1G. 1, are generated as 136 coded bits through an
encoder having a V4 code rate, and then generated as 2772 bits
through a symbol repetition block. Since these 272 bits
should be transmitted through four slots, 1.e., 192 bits, 80
(=272-192) bits are punctured. These 192 bits are transmit-
ted, being equally divided into four slots.

The punctured bits are interleaved through a block inter-
leaver 106, and then modulated by a modulator 107 in accor-
dance with a QPSK method. The modulated signal 1s divided
into an I-channel signal and a (Q-channel signal using a por-
tion of Walsh codes.

As described above, the transmission length of the F-PD-
CCH may be one slot, two slots, or four slots. Here, the slot
means a time unit of 1.25 msec. At this time, the transmitter
does not inform the length of the F-PDCCH currently being
transmitted to the receiver. In other words, the receiver does
not accurately know what format 1s being received. Accord-
ingly, the recetver performs the decoding process with respect
to three formats (1.¢., three lengths of one slot, two slots, and
four slots) and checks the CRC to detect what 1s the transmis-
s1on length (or format) of the recerved F-PDCCH.

As described above, 1n case that the receiver determines the
format of the transmission channel only using the CRC, a case
that the CRC has the same value of ‘1’ (which corresponds to
the case that an accurate transmission format 1s detected) may
occur with respect to two or more kinds of formats. In this
case, the recerver cannot accurately determine what kind of
transmission format 1s transmitted through the channel.
Accordingly, an additional device for minimizing the occur-
rence ol such a case 1s required.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to a data
transmission method through a physical channel and a trans-
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mission chain theretfor that substantially obviates one or more
problems due to limitations and disadvantages of the related
art.

An object of the present invention 1s to provide a data
transmission method and a transmission chain therefor that
enables a recetver to accurately determine a transmission
format by scrambling according to transmission format infor-
mation through a transmutter.

Another object of the present invention 1s to provide a data
transmitting method and a transmission chain therefor that
can reduce the load of a receiver by descrambling.

In another aspect of the present invention, a data transmit-
ting/recerving method includes scrambling data to be trans-
mitted using the length of the transmission format on a physi-
cal channel having the transmission format of the variable
length, transmitting the scrambled data to areceiving end, and
descrambling the transmitted data without detecting the
information on the transmission format from the recerved
data, wherein the scrambling code at a time point of the
scrambling 1s equal to the descrambling code at a time point
of the descrambling after the predetermined number of slots.

Additional advantages, objects, and features of the mven-
tion will be set forth 1 part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the mvention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereot as well as the appended draw-
ngs.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, a data transmission chain 1n trans-
mitting certain data through a physical channel having a
transmission format of a variable length, the data transmis-
s1on chain comprises a scrambler for scrambling the certain
data using a scrambling code including information on the
transmission format.

In another aspect of the present invention, A communica-
tion system comprises a transmitter including a scrambler for
scrambling a signal to be transmitted using a mask code that
includes imnformation on a transmission format of a variable
length on a physical channel having the transmission format
of the vaniable length, and a recetver including a descrambler
for descrambling a signal received from the transmitter using
a specified mask code without detecting the information on
the transmission format from the received signal, wherein an
output when the scrambler operates 1s equal to that when the
descrambler operates.

In another aspect of the present invention, a data transmuit-
ting/receiving method includes scrambling data to be trans-
mitted using a mask code that includes information on a
transmission format of a variable length on a physical channel
having the transmission format of the variable length, trans-
mitting the scrambled data to a receiving end, and descram-
bling the transmitted data using a specified mask code with-
out detecting the information on the transmission format from
the received data, wherein the scrambling code at a time point
of the scrambling 1s equal to the descrambling code at a time
point of the descrambling after a predetermined number of
slots.

According to one embodiment of the present invention, a
wireless communication method comprising the steps of
scrambling 1n a scrambler the packet control data with a
scrambling sequence, wherein the scrambling sequence 1s
generated 1n response to a slot length; and transmitting the
scrambled packet control data to a recerver. A descrambler of
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4

the receiver descrambles the packet control data using a com-
mon descrambling sequence that 1s independent of the slot
length. Preferably, the scrambling sequence i1s generated 1n
response to the slot length and a system time 1n slot units.
Also, the scrambling sequence may be generated 1n response
to different long code masks based on the slot length. Prefer-
ably, the slot length comprises one of one, two and four slots.

According to one aspect ol the present invention, the
method further comprises the steps of adding an error detec-
tion code to the packet control data; adding tail bits to the
packet control data having the error detection code; encoding
the packet control data with the tail bits added thereto; per-
forming at least one of symbol repetition and puncturing the
coded packet control data to match a length of a transmission
slot; interleaving the symbol-repeated or punctured data; and
modulating the interleaved data, wherein the step of scram-
bling 1s performed after any one of the above steps.

According to another embodiment of the present invention,
a communication channel capable of transferring packet con-
trol data having variable slot lengths, comprising the steps of:
receiving a scrambled packet control data, wherein the packet
control data 1s scrambled with a scrambling sequence that 1s
generated 1n response to a slot length; and descrambling the
scrambled packet control data by using a descrambling
sequence. Preferably, the scrambling sequence 1s generated
based on the slot length and a transmission time. The
descrambling sequence 1s generated based on a receiving
time.

According to another embodiment of the present invention,
a wireless communication system comprises a scrambler for
scrambling the packet control data with a scrambling
sequence, wherein the scrambling sequence 1s generated 1n
response to a slot length; and a transmuitter portion for trans-
mitting the scrambled packet control data to a receiver. The
system further comprises a descrambler for descrambling the
packet control data using a common descrambling sequence
that 1s independent of the slot length.

According to an embodiment of the present invention, a
wireless communication method using communication chan-
nels capable of transierring packet control data having vari-
able slot lengths, comprises the steps of: scrambling the
packet control data with at least one of a plurality of long code
masks 1n a transmitting device, wherein the packet control
data having different slot lengths and being substantially par-
allely transmitted are scrambled with scrambling codes gen-
crated using different code masks; communicating the
scrambled packet control data to a receiving device; and
descrambling the packet control data 1n the recerving device
using a common long code mask that 1s used to generate
descramble codes corresponding to the plurality of code
masks used 1n the transmitting device.

According to one aspect of the invention, 1n the transmait-
ting device a first packet control data having a first slot length
1s scrambled with a first code mask and a second packet
control data having a second slot length 1s scrambled with a
second code mask. Preferably, 1n the recerving device the first
and the second packet control data are descrambled using the
common code mask that 1s used to generate the first and the
second code masks in response to a difference 1n transmission
and reception time.

According to another aspect of the invention, the wireless
communication method further comprising the steps of: add-
ing an error detection code to the packet control data; adding
tail bits to the packet control data to which the error detection
code 1s added; encoding the packet control data to which the
tail bits are added; performing a symbol repetition and/or
puncturing the coded packet control data to match a length of




US 7,639,817 B2

S

a transmission slot; interleaving the symbol-repeated and/or
punctured data; and modulating the interleaved data, wherein
the step of scrambling 1s performed aiter any one of the above
steps. The step of adding the error detection code comprises
the steps of: adding a first error detection code to the packet
control data using a medium access control identifier (MAC
ID) provided as an identifier of the recerving end to which the
packet control data 1s to be transmitted; and generating a
second error detection code using the packet control data to
which the first error detection code 1s added, wherein the
packet control data to which the first error detection code 1s

added 1s scrambled.

According to another aspect of the invention, the plurality
of code mask 1s determined so that a scrambling code mask at
a time point when the packet control data 1s scrambled 1s
equal to a descrambling code used at a time point when the
receiving end descrambles the transmitted packet control
data. With respect to a slot length N for transmitting the
packet control data and a predetermined constant A, a
descrambling code generated from the common code mask

comprises the code after N+A from a time point when the data
1s scrambled.

According to another aspect of the invention, the informa-
tion used generated the scrambling code and descrambling
code includes at least one of a system time and the number of
slots. According to another embodiment, a wireless commu-
nication system using commumnication channels capable of
transierring packet control data having variable slot lengths,
comprises: a scrambler comprising a system timer, a calcu-
lator connected to the system timer, wherein the calculator
calculates a value using the system timer output and/or the
number of slots, wherein the scrambler generates the scram-
bler code using the value

According to another embodiment, a wireless communi-
cation system using communication channels capable of
transierring packet control data having variable slot lengths,
comprises: a scrambler comprising a long code generator
operable 1n response to a plurality of code masks to generate
long codes; a bit extractor operably connected to the long
code generator; a first shift register operably connected to the
bit extractor; a switch operably connected to the first shift
register to control an output signal of the first shift register; a
second shift register operably connected to the switch,
wherein the scrambler scrambles the packet control data
using at least one of the plurality of code masks in a trans-
mitting device, wherein the packet control data having differ-
ent slot lengths and being substantially parallely transmatted
are scrambled with scrambling codes generated using differ-
ent code masks.

According to another embodiment, a mobile terminal uses
the scrambling technique described herein. The mobile ter-
minal 1s for use with a wireless transmission system using
communication channels capable of transferring packet con-
trol data having variable slot lengths, the commumnication
system comprising a scrambler for scrambling the packet data
with at least one of the plurality of code masks, wherein the
packet control data having different slot lengths and being
substantially parallely transmitted are scrambled with scram-
bling codes generated using different code masks. The mobile
terminal comprises a descrambler that descrambles the
scrambled packet data using a common code mask that 1s used
to generate the plurality of code masks used 1n the transmis-
s10n system.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
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present mvention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) ol the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a block diagram of a transmission chain of a
general F-PDCCH;

FIG. 2 1s a block diagram of a transmission chain of an
F-PDCCH according to an embodiment of the present inven-
tion;

FIG. 3 1llustrates the construction of a first embodiment of
a scrambler 1llustrated 1n FIG. 2;

FIG. 4 illustrates a scrambling format 1nsertion state for a
long code according to an embodiment of the present mven-
tion;

FIG. 5 illustrates the construction of a second embodiment
of a scrambler 1llustrated 1n FIG. 2;

FIG. 6 1s a block diagram of a transmission chain of an
F-PDCCH according to a second embodiment of the present
imnvention;

FIG. 7 1s a block diagram of a scrambler illustrated 1n FIG.
6.

FIG. 8 1illustrates the construction of a descrambler for
descrambling the scrambler illustrated i FIG. 6;

FIG. 9 1llustrates the operation of a mask according to the
present invention; and

FIGS. 10A to 10D illustrate scrambling and descrambling,
of a transmitting end and a receiving end according to a
second embodiment of the present imnvention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR.

L1
=]

ERRED

Retference will now be made 1n detail to the preferred
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 2 1s a block diagram of a transmission chain of an
F-PDCCH according to an embodiment of the present inven-
tion.

In particular, FIG. 2 shows the transmission chain of the
F-PDCCH used for transmission of control information of an
F-PDCH that 1s a physical channel for transmitting packet
data (such as packet control data) in, for example, the
1x-EVDYV system.

It1s assumed that the system uses two F-PDCCHs, and they
are called F-PDCCH(0) and F-PDCCH(1). Also, it 1s
assumed that the transmission formats of each F-PDCCH(1)
are classified into N 1n accordance with the transmission
lengths of one slot, two slots, and four slots. The formats are
preferably called FM(1,N). For example, in FM(1,N), 1=0,1
represents F-PDCCH(0) and F-PDCCH(1), respectively, and
N=1,2.4 represents one slot, two slots, and four slots, respec-
tively.

The above description 1s for illustrating the preferred
embodiment of the present invention, and may also be appli-
cable to other systems that have different number of channels
or formats.
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The construction of the F-PDCCH transmission chain 1s
illustrated 1n FIG. 2. A scrambler 110 for enabling the
receiver to perform a blind format detection with respect to
the F-PDCCH without error 1s additionally provided, and 1s
driven by applying the type of channel and the transmission
format information according to a predetermined rule. By
specilying the transmission format information as shown 1n
Table 1, the recerver can accurately detect the transmission
format with 1ts load reduced.

The scrambler 110 1s a device that relatively randomly or
pursuant to specific rule generates ‘0’ and ‘1°. The scrambler
110 may be placed at any one of the following locations: P1,
P2, P3, P4, P5, Pé6, P7, and P8.

FIG. 2 shows the case that the scrambler 110 1s added to a
location designated as P7.

In FIG. 2, Mask(1,N) 1s a sequence that 1s 1n a one-to-one
corresponding relation with FM(1,N), and serves to generate
the scrambler 110 output differently 1n accordance with the
kind of channel and/or the transmission format.

FI1G. 3 illustrates the construction of a first embodiment of
a scrambler 1llustrated in FI1G. 2. FIG. 4 illustrates an example
ol a mask 1nsertion with respect to transmission format infor-
mation in a long code mask 1n case of using the scrambler
illustrated in FIG. 2.

In FIG. 3, 1n order to implement the scrambler 110 1llus-
trated 1n FIG. 2, a long code generator used in the existing,
code division multiple access (CDMA) system may be
employed.

The long code generator 109q as shown 1n FIG. 3 generates
the bits outputted with a high-speed chip rate, and a scram-
bling bit extractor 1095 extracts necessary bits from the bits
outputted at a high speed from the long code generator 109a.
A scrambling bit repetition section 109C 1s optionally added,
and repeats the output of the scrambling bit extractor 1095 as
needed. A srambling code application section 111 applies the
scrambling code to information bits.

At this time, Mask(1,N) may be in the one-to-one corre-
sponding relation with FM(1,N), and has the same operation
principle as the existing long code mask.

FIG. 4 shows an example of Mask(1,N) when the degree of

a polynomial that prescribes the characteristic of the long
code generator 109q illustrated 1n FIG. 3 1s 42. In Mask(1,N),

the field 0, field 1, field 3, and field 4 are fixed to specified
numerals that are distinguishable from other channels used in
the system. The field 2 1s predetermined value according to
FM(1,N).

In Table 1, several examples of the long code mask to be
inserted 1nto field 2 of FIG. 4 according to the kind of trans-
mission format are presented.

TABLE 1

FM(0,1) FM(0,2) FM(0,4) FM(1,1) FM(1,2) FM(l4)
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this case, Mask(1,N) may be 1n the one-to-one corresponding
relation with FM(1,N). Using this value, the memory value of
the shaft register 1s mitialized.

One example of Mask(1,N) related to FIG. S can be repre-
sented by

Mask(iN)=(11111111111111L2L1LO) [Eq.1]

Here, as an example of the values of (L2 L1 L0) in the
equation 1, values 1n Table 1 may be used.

As another example of Mask(1,N), time information can be
added to Mask(1,N) as follows.

Mask(i,N)=(111111111111T1T0L2L1LO) [Eq.2]

Here, as an example of the values of (L2 L1 L0) in the
equation 2, the values in Table 1 may be used. Also, (T1 T0)
in the equation 2 1s a sequence according to the present
transmission time or system time in slot unit. As an example,
it 1s assumed that the transmission timing of the present
transmission slot 1s Slot(t), and the value of Slot(t) 1s one
among {0, 1,2, ...14, 15}.

At this time, 1f 1t 1s determined that Val=(Slot(t) % 4), Val

has one value among {0, 1, 2,3}, and the relationship between
11, T0 and Val can be defined as in Table 2.

TABLE 2
Val 0 1 2 3
T1TO 00 01 10 11

FIG. 6 1s a block diagram of a transmission chain of an
F-PDCCH according to a second embodiment of the present
invention. FIG. 7 1s a block diagram of a scrambler illustrated
in FIG. 6. FIG. 8 1llustrates the construction of a descrambler

for descrambling the data scrambled by the scrambler 1llus-
trated 1n FIG. 6.

In the same manner as the first embodiment, without
increasing the hardware complexity, the present invention 1s
additionally provided with a scrambler 110a for the effective
transmission/reception of the F-PDCCH, and drives the
scrambler 110a based on the specified rule to be explained
hereinatter.

The proposed specified rule 1s related to the generation of
output bits of the scrambler 110a 1n consideration of the
transmission/reception time difference of the F-PDCCH
between the transmitter (for example, a base station) and the
receiver (for example, a mobile station) 1n accordance with

FM(1,N) of the F-PDCCH currently being transmitted/re-
ceived.

L2 L1 LO 000 001 010 100 101 110 first example
000 001 010 011 100 101 second example
000 001 010 000 001 010 third example
001 010 100 001 010 100 4th example
60

FIG. 5 1s a view 1illustrating the construction of a second
embodiment of the scrambler 1llustrated in FIG. 2.

In order to implement the scrambler illustrated 1n FI1G. 2, a
shift register may be employed. Specifically, FIG. 5 shows the
embodiment 1n that the polynomial that prescribes the char-
acteristic of the long code generator is h(D)=D"’+D"'*+1. In

65

FIG. 7 shows an example of the scrambler illustrated 1n
FIG. 6 from the viewpoint of the transmuitter in the base station
(BS).

As described above, a long code generator 201a generates

the output bits with a high-speed chip rate (1.e., 1228800
output symbols per sec).
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A scrambling bit extractor 202a extracts with a desired rate
the bits outputted at a high speed from the long code generator
201a, for example, at a speed of 19.2 kbps.

Mask(1,N), that 1s the long code mask 1n this example, 1s in
a one-to-one corresponding relation with FM(1,N), and oper-
ates 1n the same manner as the existing long code mask. A
switch 204a between Z4 and 75 1s used to copy an output of
a 21-bit shuft register A 203a into a 21-bit shiit register B 205a
at a specified time point predetermined between the BS and
the MS (mobile station) in one slot. Also, the 21-bit shiit
register B 2054 generates its output only during the scram-
bling operation, and a first scrambling code application sec-
tion 206a performs an XOR operation with respect to an
output of the register B 205a and data bits processed from an
input sequence, for example, a 21-bt output of a first CRC
generator (1.¢., mnner CRC) 100.

Preferably, the scrambling sequence generated using infor-
mation pertaining to system time and/or number of slots.
Mask(1,N) 1s related to system time and/or number of slots
The system time 1s preferably the system time 1n 1.25 MS
slots. The scrambler sequence 1s preferably equal to a prede-
termined (for example 13) least significant bits of the system
time+number of slots, where the system time 1s 1n units of the
first slot of the packet data control channel transmission.

FIG. 8 illustrates the construction of a descrambler from
the viewpoint of the receiver 1n the MS when used in con-
junction with the scrambler shown 1n FIGS. 6 and 7.

In FIG. 8, the operations of the respective parts coincide
with those of FIG. 7. However, the used long code mask 1s not
Mask(1,N), but 1s CommonMask(1) as described above. On
the other hands, a second scrambling code application section
2060 performs an XOR operation with respect to an output of
the register B 20556 and data bits processed from a recerving,
sequence, wherein the data bits vary dependent on a position
of a scrambler 110 1n the transmitter of the base station (BS).

As described above, Mask(1,N) 1n FIG. 7 and Common-
Mask(1) in FIG. 8 are designed to be mutually related to each
other, and at this time, 1t 1s assumed that the output of the long
code generators 201a and 2015 used 1n the BS and the MS are

synchronized in time with each other.

FIG. 9 1illustrates an exemplary relationship between the
scrambler and the descrambler 1llustrated in FIGS. 7 and 8.
When the system 1s mitially designed, Mask(1,N) 1s deter-
mined using CommonMask(1) and the slot length information
N

Preferably, CommonMask(1) 1s defined not to overlap other
long code masks used by other transmission channels of the
designed system. At this time, CommonMask(1) may have the
different value or the same value according to the value of 1.
Herein , the 1 means a priority order of the transmission
channel

In case that the BS uses Mask(1,N) as the long code mask,
Mask(1,N) 1s designed so as to make the output of the second
register (at this time, 1t 15 assumed that the receiver uses
CommonMask(1)) to be generated after a (N+A) slot time
from the present time point be generated at the present time
point.

Preferably, if the transmitter 1n the BS uses Mask(1,N) as
the long code mask designed as described above, the receiver
in MS can perform the descrambling using CommonMask(1)
after the (N+A) slot time. At this time, o 1s a certain fixed
constant which takes into consideration the hardware related
delay. For example, the A 1s one o1 0,0.5 and 1.

In other words, the scrambler 1n the transmuitter 1s designed
by alleviating the processing complexity at the descrambler in
mobile station.
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As described above, the present invention can be applied
irrespective of the number of mnput bits of the F-PDCCH {for
scrambling.

FIGS. 10A to 10D 1illustrate scrambling and descrambling,
of the transmitter and the receiver according to an embodi-
ment of the present invention.

In FIG. 10A, 1t 1s assumed that no transmission delay
occurs between the transmitter and recerver.

Referring to FIG. 10A, a scrambler(x) means an 21-bit
output of a second register 205q used by the BS to scramble
a 21-bit output of the first CRC generator (1.e., inner CRC)
100 at the corresponding time point.

In the same manner, a descrambler(x') means a 21-bit out-
put of a second register 2055 used by the MS to descramble at
the corresponding time point. Herein, the output bits of the
scrambler(x) may be varied by the position of the scrambler
on the transmission chain

For instance, the output bits of the second register 2054
used by the BS to transmit (a), (b), and (¢) F-PDCCHs at the
start point of the slot 2 are the scrambler(1). Also, the output
bits of the second register 2055 used by the MS to descramble
the F-PDCCH 1ndicated as (a) are the descrambler(2'").

As described above, 1f the BS and the MS drive the scram-
bler and the descrambler according to the same operational
principle, 1 other words, 11 1t 1s determined that scrambler(x)
=descrambler(x'), the output bits of the second registers 205a
and 2055 used to scramble and descramble the same F-PD-
CCH are different from each other. As a result, a receiver
(such as a mobile terminal) cannot descramble the packet
data.

For example, the output bits of the second register 2054
used by the BS to scramble the F-PDCCH 1ndicated as (a) are
the scrambler(1), and the output bits of the second register
20556 used by the MS to descramble the F-PDCCH 1ndicated
as (a) are the descrambler(2'). I the BS and the MS drive the
scrambler and the descrambler according to the rule which 1s
scrambler(x)=descrambler(x') Generally , the relation of
scrambler(1)=descrambler(2') 1s not established. So the
descrambling of MS 1s not operated correctly.

At this time, the effects achieved by the present invention
are as follows.

The scrambler/descrambler of the BS and the MS are
driven according to the different rules, and the output bits of
the second registers 205a and 20556 used during the scram-
bling and the descrambling of the same F-PDCCH become
the same.

As one method for this, they may be driven so that the
output of the second register 2054 of the BS becomes differ-

ent according to FM(1,N) of the F-PDCCH to be currently
transmuitted.

This method will be explained with reference to FIG. 10A.

In case that the BS transmits the F-PDCCH 1indicated as (a),
it drives 1ts own scrambler so that the scrambler(1) has the
same output value as the descrambler(2').

In case that the BS transmits the F-PDCCH indicated as

(b), 1t drives 1ts own scrambler so that the scrambler(1) has the
same output value as the descrambler(3'").

In case that the BS transmits the F-PDCCH 1indicated as (c¢),

it drives 1ts own scrambler so that the scrambler(1) has the
same output value as the descrambler(5').

FIG. 10B exemplifies the case that a switch 204a between
74 and 75 of the BS 1s used to copy the output of the 21-bit
shift register 2034 1nto the 21-bit shift register 2054q at a center
time point 1 one slot. For purpose of illustration, it 1s
assumed that A 1s ‘0’, and no transmission delay occurs

between the BS and the MS.
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First, 11 the BS transmits the F-PDCCH having a transmis-
s1on length of one, two, or four slots 1n the slot2 region to the
MS, the one or more slots are scrambled using the output of
the shift register B 205a of the t1 time period.

In the same manner, if the BS transmits the F-PDCCH
having a transmission length of one, two, or four slots 1n the
slotS region to the MS, the one or more slots are scrambled
using the output of the shift register B 2054 of the t7 time
period. The long code mask used at this time 1s Mask(1,N).

The MS uses the same output of the shift register B 205q of
the t3 time period to descramble the F-PDCCH having a
length of one slot received 1n the time period of the slot2.

Also, the MS uses the same output of the shift register B
205a of the t5 time period to descramble the F-PDCCH hav-
ing a length of two slots recerved 1n the time period of the
slot2 and the slot3.

Also, the MS uses the same output of the shiit register B
205a of the t9 time period to descramble the F-PDCCH hav-
ing a length of four slots recerved 1n the time period of the
slot2 to the slotS.

In the same manner, the MS uses the same output of the
shift register B 2054 of the t7 time period to descramble the
F-PDCCH having a length of one slot received in the time
period of the slot4.

That 1s, 11 the MS uses CommonMask(1) , the output of the
second register 205q that the BS generates by Mask(1,N) at a
specified time will be the output values of the second register
2055 to be generated after an N-slot time from the specified
time.

As a result, 1n order to correctly descramble the received

F-PDCCH after the N-slot time length, the MS can use Com-
monMask(1).

That 1s, as shown 1n FIG. 10B, the F-PDCCH of a two-slot
length, which the BS scrambled using the sequence of the
shift register B 203a of the t1 time period, 1s descrambled by
the output of the shift register B 2055 of the t3 period that 1s
alter the two-slot time length.

Table 3 shows an example of the long code masks com-
posed ol 42 bits for the system operating in the second
embodiment of the present mvention. At this time, it 1s
assumed that CommonMask(i) has the same value with
respect to all 1.

TABLE 3
Long Code
Mask Types MSB...LSB
CommonMask(1) 110001100110110000000000000000000000000000
Mask(1,1) 001100110110110011100001001100000100101000
Mask(1,2) 000110000110101011000110000110011000100101
Mask(1,4) 010110010100111101111000011110110010000011

FIG. 10C exemplifies the case that the switch 204aq
between Z4 and Z5 of the BS 1s used to copy the output of the
21-bit shift register 203a into the 21-bit shift register 203q at
a start time point of one slot. It 1s assumed that A=1, and no
transmission delay occurs between the BS and the MS.

First, 11 the BS transmuits the F-PDCCH having a transmis-
sion length of one, two, or four slots at the start time point of
the slot2, the one or more slots are scrambled using the output
of the shift register B 2034 of the t1 time period.

In the same manner, if the BS transmits the F-PDCCH
having a transmission length of one, two, or four slots at the
start time point of the slotS, the one or more slots are
scrambled using the output of the shiit register B 2054 of the
t4 time period. The long code mask used at this time 1s

Mask(1,N).
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The MS uses the output of the shift register B 2035 of the
t3 time period to descramble the F-PDCCH having a length of
one slot received in the time period of the slot2.

Also, the MS uses the output of the shift register B 20556 of
the t4 time period to descramble the F-PDCCH having a

length of two slots received 1n the time period of the slot2 and
the slot3.

Also, the MS uses the output of the shift register B 20556 of
the t6 time period to descramble the F-PDCCH having a
length of four slots recerved in the time period of the slot2 to
the slots.

In the same manner, the MS uses the output of the shift
register B 2055 of the t3 time period to descramble the F-PD-
CCH having a length of one slot recerved 1n the time period of
the slot4.

That 1s, 11 the MS uses CommonMask(1), the output of the
second register 205q that the BS generates by Mask(1,N) at a
specified time will be the output values of the second register

20355 to be generated after an (N+1 )-slot time from the speci-
fied time.

As a result, 1n order to descramble the received F-PDCCH
after the N-slot time length, the MS may use CommonMask
(1).

For example, as shown 1n FIG. 10C, the F-PDCCH of a
two-slot length, which the BS scrambled using the output of
the shift register B 2054 of the t1 time period, 1s descrambled

by the output of the shift register B 2055 of the t3 period that
1s after the three-slot time length.

Table 4 shows another example of the long code masks
composed o1 42 bits for the system operating as 1n the second
embodiment of the present nvention. At this time, 1t 1s
assumed that CommonMask(i) has the same value with
respect to all 1.

TABLE 4

Long Code

Mask Types MSB...LSB

CommonMask(1) 110001100110110000000000000000000000000000
Mask(1,1) 000110000110101011000110000110011000100101
Mask(1,2) 100000100011100001111111001011111111001110
Mask(1,4) 101000011111110010101001100101001111011010

In FIG. 10D, it 1s not necessarily required for the opera-

tional time points of the switch 204q and 2045 between 74
and Z3 of the BS and the MS to coincide with each other. FIG.
10D exemplifies the case that the switch 203a between 74 and
75 of the BS 15 used to copy the output of the 21-bit shait
register A 203aq 1nto the 21-bit shift register 2054 at a specified
center time point within one slot, and the switch 2045
between 74 and 75 of the MS 1s used to copy the output of the
21-bit shift register A 2035 1nto the 21-bit shaft register 2055
at the start time point of one slot. It 1s assumed that A=0.5, and
no transmission delay occurs between the BS and the MS.

First, 1f the BS transmits the F-PDCCH having a transmis-
s1on length of one, two, or four slots at the start time point of
the slot2, the one or more slots are scrambled using the output
of the shift register B 2035a of the t1 time period. In the same
manner, 11 the BS transmaits the F-PDCCH having a transmis-
s1on length of one, two, or four slots at the start time point of

the slotS, the one or more slots are scrambled using the output
of the shift register B of the t7 time period. The long code
mask used at this time 1s Mask(1,N).

The MS uses the output of the shift register B 2055 of the
t4 time period to descramble the F-PDCCH having a length of
one slot received in the time period of the slot2.
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Also, the MS uses the output of the shift register B 2055 of
the t6 time period to descramble the F-PDCCH having a
length of two slots received 1n the time period of the slot2 and
the slot3.

Also, the MS uses the output of the shift register B 2055 of 5
the 110 time period to descramble the F-PDCCH having a
length of four slots received in the time period of the slot2 to
the slots.

Also, the MS uses the output of the shift register B 2055 of
the t8 time period to descramble the F-PDCCH having a 10
length of one slot received in the time period of the slot4.

That 1s, 1f the MS uses CommonMask(1), the output of the
second register 205q that the BS generates by Mask(1,N) at a
specified time will be the output values of the second register
205b to be generated after an (N+0.5)-slot time from the 15
speciflied time. As a result, in order to descramble the received
F-PDCCH after the N-slot time length, the MS can use Com-
monMask(1).

For example, as shown in FIG. 10D, the F-PDCCH of a
two-slot length, which the BS scrambled using the output of 20
the shift register B 2054a of the t1 time period, 1s descrambled
by the output of the shift register B 2055 of the t6 period that
1s after the 2.5-slot time length.

Table 5 shows another example of the long code masks
composed of 42 bits for the system operating as in the second 25
embodiment of the present mvention. At this time, it 1s
assumed that CommonMask(i) has the same value with
respect to all 1.

TABLE 5 30
Long Code
Mask Types MSB...LSB
CommonMask(1) 110001100110110000000000000000000000000000
Mask(1,1) 101011111011111010011010000110101010000100 35
Mask(1,2) 111011101100101101011101010101100001011111
Mask(1,4) 101001010000000100000001011011110110000010

As described above, according to the present mvention,
since the transmitting end scrambles the transmission format 49
of a physical channel of a variable length and the receiving
end accurately detects the transmission format, the waste of
resources can be reduced, and thus the whole performance of
the system can be improved.

Also, 1f the scrambler/descrambler 1s designed according 45
to the present 1nvention, the time delay of the scrambler/
descrambler between the transmitter and the receiver can be
considered. Thus, it 1s not required for the recerving end (1.e.,
MS) to store the descrambling code for several slot lengths 1n
order to compensate for the time delay, and thus the hardware 50
complexity can be reduced.

It will be apparent to one skilled in the art that the preferred
embodiments of the present invention can be readily imple-
mented using, for example, a suitably programmed digital
signal processor (DSP) or other data processing device, either 55
alone or 1n combination with external support logic. The
preferred embodiments may be implemented as a method,
apparatus or article ol manufacture using standard program-
ming and/or engineering techniques to produce software,
firmware, hardware, or any combination thereof. The term 60
“article of manufacture™ as used herein refers to code or logic
implemented in hardware logic (e.g., an integrated circuit
chip, Field Programmable Gate Array (FPGA), Application
Specific Integrated Circuit (ASIC), etc.) or a computer read-
able medium, volatile and non-volatile memory devices (e.g., 65
EEPROMSs, ROMs, PROMs, RAMs, DRAMs, SRAMs, firm-

ware, programmable logic, etc.). Code 1n the computer read-
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able medium 1s accessed and executed by a processor. Of
course, those skilled 1n the art will recognize that many modi-
fications may be made to this configuration without departing
from the scope of the present invention, and that the article of
manufacture may comprise any information bearing medium
known 1n the art.

It will be apparent to those skilled 1n the art that various
modifications and variations can be made in the present
invention. Thus, it 1s intended that the present invention cov-
ers the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What 1s claimed 1s:

1. A wireless communication method using a communica-
tion channel capable of transterring packet control data hav-
ing variable slot lengths, the method comprising;

scrambling the packet control data with a scrambling

sequence 1 a scrambler located 1n a physical layer,
wherein the scrambling sequence 1s generated using data
related to a number of slots and system time, wherein the
system time 1s 1 unts of a first slot of a physical layer
forward packet data control channel (F-PDCCH) trans-
mission, wherein the number of slots 1s either one, two,
or four slots, and wherein the scrambling sequence 1s
equal to 13 least significant bits of the sum of the number
of slots and the system time; and

transmitting the scrambled packet control data to a recerver
via the F-PDCCH.
2. The wireless communication method of claim 1, further
comprising:
descrambling the scrambled packet control data using a

descrambling sequence that 1s independent of the num-
ber of slots 1n a descrambler of the receiver.

3. The wireless communication method of claim 2,
wherein the scrambling and descrambling steps are per-
formed so that the scrambling sequence used at a first time
point for scrambling the packet control data 1s equal to the
descrambling sequence used at a second time point for
descrambling the scrambled packet control data.

4. The wireless communication method of claim 3,
wherein with respect to a slot length N for transmitting the
packet control data and a predetermined constant A, the
descrambling sequence generated from the descrambler after
N+A from the first time point when the packet control data 1s
scrambled 1s equal to the scrambling sequence generated at
the first time point when the packet control data 1s scrambled.

5. The wireless communication system of claim 4, wherein
A1sone o010, 0.5and 1.

6. The wireless communication method of claim 3,
wherein the scrambling sequence 1s generated by using out-
put bits of the scrambler and the number of slots of the packet
control data and the descrambling sequence 1s output bits of
the descrambler, where the output bits of the scrambler to
scramble the packet control data are 1dentical to the output
bits of the descrambler to descramble the packet control data.

7. The wireless communication method of claim 6,
wherein with respect to a slot length N for transmitting the
packet control data and a predetermined constant A, the
scrambling sequence 1s the output bits of the scrambler based
on the slot N and the predetermined constant A.

8. The wireless communication method of claim 7,
wherein the scrambler and the descrambler each comprises a
timer.

9. The wireless communication system of claim 8, wherein
A1sone 0f 0, 0.5 and 1.
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10. The wireless communication method of claim 1,
wherein the scrambling sequence 1s generated 1n response to
different long code masks based on the slot length.

11. The wireless communication method of claim 1, fur-
ther comprising the steps of:

adding an error detection code to the packet control data;

adding tail bits to the packet control data having the error
detection code;

encoding the packet control data with the tail bits added
thereto;

performing at least one of symbol repetition and punctur-
ing the coded packet control data to match a length of a
transmission slot;

interleaving the symbol-repeated or punctured data; and
modulating the interleaved data,

wherein the step of scrambling 1s performed after any one
of the above steps.

12. The wireless communication method of claim 1, fur-
ther comprising the steps of:

scrambling the packet control data;

adding a first error detection code to the scrambled packet
control data using a medium access control 1dentifier
(MAC ID) provided as an identifier of the receiver to

which the packet control data 1s to be transmitted; and

adding a second error detection code using the scrambled
packet control data to which the first error detection code

1s added.

13. A wireless communication method using a communi-
cation channel capable of transferring packet control data
having variable slot length, the method comprising:

receiving a scrambled packet control data, wherein the
packet control data 1s scrambled with a scrambling
sequence that 1s generated using data related to a number
of slots and system time, wherein the system time 1s 1n
units of a first slot of a physical layer forward packet data
control channel (F-PDCCH) transmission, wherein the
number of slots i1s either one, two, or four slots, and
wherein the scrambling sequence 1s equal to 13 least
significant bits of the sum of the number of slots and the
system time; and

descrambling the scrambled packet control data by using a
descrambling sequence, wherein the descrambling
sequence 1s generated based on a receiving time,
wherein the transmission time of the F-PDCCH trans-
mission and the receiving time 1s responsive to the sys-
tem time.

14. A wireless communication system using a communi-
cation channel capable of transierring packet control data
having variable slot length, the system comprising:

a scrambler located 1n a physical layer for scrambling the
packet control data with a scrambling sequence, wherein
the scrambling sequence 1s generated using data related
to a number of slots and system time, wherein the system
time 1s 1n units of a first slot of a physical layer forward
packet data control channel (F-PDCCH) transmission,
wherein the number of slots 1s either one, two, or four
slots, and wherein the scrambling sequence 1s equal to
13 least significant bits of the sum of the number of slots
and the system time; and

a transmuitter portion for transmitting the scrambled packet
control data to a recerver via the F-PDCCH.

15. The wireless communication system of claim 14, fur-
ther comprising a descrambler for descrambling the packet
control data using a descrambling sequence that 1s indepen-
dent of the slot length.
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16. The wireless communication system of claim 14,
wherein the scrambling sequence 1s generated 1n response to
different long code masks based on the number of slots.

17. The wireless communication system of claim 14, fur-
ther comprising;:

an error detection code addition module for adding an error
detection code to the packet control data;

a tail bit addition module for adding tail bits to the packet
control data having the error detection code;

an encoder for encoding the packet control data with the
tail bits added thereto;

a symbol repetition module for performing at least one of a
symbol repetition;

a puncturing module for puncturing the coded packet con-
trol data to match a length of a transmission slot;

an 1interleaver for interleaving the symbol-repeated or
punctured data; and

a modulator modulating the interleaved data,

wherein a scrambler 1s disposed after any one of the above
modules.

18. The wireless communication system of claim 14, fur-

ther comprises:

a {irst error detection code module for adding a first error
detection code to the scrambled packet control data
using a medium access control identifier (IMAC ID) pro-
vided as an 1dentifier of the recerver to which the packet
control data 1s to be transmitted; and

a second error detection code module for adding a second
error detection code using the scrambled packet control
data to which the first error detection code 1s added.

19. The wireless communication system of claim 14,
wherein the scrambling sequence used at a first time point for
scrambling the packet control data 1s equal to the descram-
bling sequence used at a second time point for descrambling
the scrambled packet control data.

20. The wireless communication system of claim 19,
wherein with respect to a slot length N for transmitting the
packet control data and a predetermined constant A, the
descrambling sequence generated from the descrambler after
N+A from the first time point when the data 1s scrambled 1s
equal to the scrambling sequence generated at the time point
when the data 1s scrambled.

21. The wireless communication system of claim 20,
wherein A 1s one of 0, 0.5 and 1.

22. A wireless communication method using a communi-
cation channel capable of transierring packet data having
variable slot lengths, the method comprising:

scrambling the packet control data with a scrambling
sequence 1 a scrambler located 1n a physical layer,
wherein the scrambling sequence used at a first time
point for scrambling the packet data 1s equal to a
descrambling sequence used at a second time point for
descrambling the scrambled packet data, wherein the
scrambling sequence 1s generated using data related to a
number of slots and system time, wherein the system
time 1s 1n units of a first slot of a physical layer forward
packet data control channel (F-PDCCH) transmission,
wherein the number of slots 1s either one, two, or four
slots, and wherein the scrambling sequence 1s equal to
13 least significant bits of the sum of the number of slots
and the system time; and

transmitting the scrambled packet control data to a recerver
via the F-PDCCH.

23. A wireless communication system for receiving a com-
munication channel capable of transierring packet data hav-
ing variable slot lengths, the recerver comprising:
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a recerver for recerving a scrambled packet data receiver
via a physical layer forward packet data control channel
(F-PDCCH ftransmission), wherein the packet data 1s
scrambled with a scrambling sequence that 1s generated
using data related to a number of slots and system time,
wherein the system time 1s 1n units of a first slot of the
F-PDCCH, wherein the number of slots 1s either one,
two, or four slots, and wherein the scrambling sequence

1s equal to 13 least sigmificant bits of the sum of the
number of slots and the system time; and

a descrambler located 1n a physical layer for descrambling
the scrambled packet data by using a descrambling
sequence, wherein the descrambling sequence 1s gener-
ated based on a recerving time, wherein the transmission
time of the F-PDCCH transmission and the receirving
time 1s responsive to the system time.

24. A mobile terminal for use with a wireless transmission
system using communication channels capable of transfer-
ring packet data having variable slot lengths, the communi-
cation system comprising a scrambler for scrambling the
packet data with at least one of the plurality of code masks,
wherein the packet data having different slot lengths are
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scrambled with scrambling codes generated using different
code masks, the terminal comprising:

a descrambler that descrambles the scrambled packet data
using a common code mask that 1s used to generate the
plurality of code masks used in the transmission system,
wherein with respect to a slot length N for transmitting
the packet data and a predetermined constant A, the
scrambling code mask generated from the common code
mask comprises the code mask after N+A from a time
point when the data 1s scrambled, wherein the common
code mask COmprises
1100011001101 10000000000000000000000000000.

25. The mobile terminal of claim 24, further comprising:

a long code generator operable 1n response to the common
code mask to generate long codes;

a bit extractor operably connected to the long code genera-
tor;

a first shift register operably connected to the bit extractor;
a switch operably connected to the first shift register to
control an output signal of the first shift register; and

a second shift register operably connected to the switch.
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